Title: Changes in Drug Cue-Induced Dopamine Release in the Development of Stimulant Addictions in Humans

**Abstract**

Progressive changes to mesocorticolimbic circuit function have long been implicated in the development of substance use disorders. However, direct evidence of sequential changes in humans has been lacking. Here, we describe recent studies using functional neuroimaging and methods for manipulating dopamine transmission. The results suggest that, in healthy humans, compulsively abused drugs across a range of pharmacological classes increase extracellular dopamine levels in the striatum. Following repeated drug use, the dopamine responses can become progressively larger (sensitized) and conditioned to environmental cues. Both of these effects are seen first within the ventral limbic striatum and then, as drug exposure increases, in the dorsolateral striatum. In individuals at high risk for addictions, these dopamine responses are altered. Both increases and decreases have been observed, potentially related to low serotonergic tone \[1\] and the presence *vs*. absence of drug related cues \[2\]. Both effects are likely to be clinically relevant. Low *vs.* high dopamine states disrupt *vs.* enhance functional connectivity, both globally and locally \[3\], influencing impulse-control and the ability to sustain focused, goal-directed behaviors. Once people have developed a substance use disorder, regionally specific alterations to drug cue-induced dopamine release and metabotropic glutamate receptors (mGluR5) are evident in multiple regions, including the amygdala, sensorimotor striatum, and limbic cortex \[4\]. Together, these studies suggest that one pathway to addiction is the development of excessive limbic and sensorimotor responses to drug-related cues, fostering a transition from situation-appropriate reward seeking to aberrant incentive salience and stimulus-response habits.
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